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DESCRIPTION O F  A DOUBLE TRAVERSING DRILLING 
AND GROOVING MACHINE. 
The machine described in the present paper has been designed for the 
purpose of extending the facilities and advantages of machine work, in 
shaping and sinking recesses, cutting out keyways or other holes, and 
various similar kinds of work, and consists of a compound drilling 
machine, having a self-acting double traversing motion, and a peculiar 
arrangement of tools, adapting it to various forms of work. 
The new machine is shown in Figs. 1 to 4, Plates 62, 63, and 64. 
Fig. 1, Plate 62, is a plan of the machine. 
Fig. 2, Plate 63, is a front elevation, some of the parts being shown 
Fig. 3, Plate 64, is an end elevation, and Fig. 4, a transverse section. 
AA are stands resting upon the floor and supporting the bed B, on 
which are mounted the adjustable tables CC, and the traversing drilling 
headstocks DD, with their gearing, which receives motion from the straps 
EE, by which the two headstocks of a double machine >re driven inde- 
pendently of each other. The revolving motion of the cutting tools is 
communicated from the shafts FF through ranges of toothed wheels in  
the usual manner, variations of speed to suit diKerent sorts of work being 
obtained by the cone pulleys GG driven by corresponding pulleys on the 
shafts above. 
The reciprocating and feeJ motions are communicated from the shafts 
FF by cone pulleys HH and straps I, whereby the rate of traverse and 
feed can be adapted to various kinds of work. The range of reciprocation 
is governed by fixing the pins OP the connecting rods KK in the required 
positions in  the slots formed on the upper surface of the elliptical toothed 
wheels L, and the velocity of horizontal traverse of the headstocks D D  
is rendered nearly uniform throughout the entire stroke by the combination 
of elliptical toothed wheels L with eccentric toothed wheels M, as shown 
in Fig. 5, Plate 62, the eccentric wheel making two revolutions for one of 
the elliptical wheel. 
The feed motion is transmitted from the elliptical wheels L to the 
drill spindles N N  by ranges of gearing including friction plates 00. 
The downward feed of the tools is made at the end of the reciprocation, 
at which time the headstocks DD are travelling at their minimum velocity. 
in section. 
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To obtain great steadiness of the drills, the bosses in which the drill 
spindles slide are made of considerable strength, and the drills as short as 
the work wil l  admit of, so that while drilling to any ordinary depth the 
ends of the spindles do not protrude far below the bottoms of their sockets, 
and nearly the same distance is preserved from the point of support to 
the cutting point during the entire process. Conical bearings with tight- 
ening nuts are adopted, so as to allow of correction for wear and tear of 
the parts. 
In  order to ensure standard dimensions of work corresponding to  the 
dimensions of the tools, it is necessary that the centre lines of the cutters 
be perfectly in line with the axes of the drill spindles ; and to effect this 
adjustment accurately, the sockets in the drill spindles should be made 
conical and screwed at the bottoms, the drills having corresponding screws 
andanical fitting parts; cotters also will answer the same purpose as 
screws to draw the drills tight up in their sockets. 
The drills are not of the form generally used in other machines, but 
have their cutting parts at the circumference only. In  order to preserve 
uninjured the standard dimensions of work, it is in practice found desirable 
to rough out the work previously to nearly the size intended, by drills 
which may be sharpened from time to time when necessary during the 
progress of the work; and then to finish it by standard “rose bits,” 
which will last for a great number of pieces of work without any per- 
ceptible alteration in their dimensions. 
If a cross traverse is required, it can be given by a self-acting motion 
applied to the transverse slides on the tables holding the work, in which 
case the longitudinal traverse of the drill headstocks would be suspended. 
If other than straight grooves are required, they may be obtained by 
combinations of the longitudinal traverse of the headstocks and the cross 
traverse of the tables, both going on at the same time. If circular grooves 
or portions of them be required, they may be obtained by the use of self- 
acting revolving tables, in connection with the ordinary tables for holding 
the work. 
It has been thought unnecessary to enter into a description of all the 
details of the machine, but enough has been stated to explain all the more 
important particulars. 
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The new machine has been in operation at the works of Messrs. 
Sharp, Stewart, and Co., in Manchester, for about five months, and after 
a daily experience of its working during that period, it is believed that in 
the quality of the work produced, and the cost and rapidity of production, 
it is superior to any other machines previously used for the same purposes. 
It has been found that the cost of the work done on the machine, as com- 
pared with former processes, has been reduced on an average about 90 
per cent., the same work being now done for &I 0 that cost g100 before, 
whilst the rapidity of production with the same expenditure of wages has 
been increased about Sg times, and the writer believes that the quality of 
the work has not been equalled by any other machine for similar purposes. 
The largest machine zet ordered is now in course of construction, and 
a duplicate of it will shortly be sent to the Crystal Palace at Sydenham. 
The principal dimensions are as follows :- 
Length of bed . . . . . . . . . . . . .  12 feet. 
Range of headstocks . . . . . . . . . . .  3 feet 8 inches. 
Length of slot drilled . . . . . . . . . . .  13 inches. 
Depth of slot . . . . . . . . . . . . .  11 inches. 
Width of slot . . . . . . . . . . . . .  48 inches. 
Extreme distance apart at which drills can work , . 8 feet 9 inches. 
The numerous pmposes to which these machines may be applied will 
readily suggest themselves; for instance, one drill may be slotting or 
surfacing, and the other drilling plain holes ; or both may be drilling plain 
holes, slotting, or surfacing, as required. They have been used for such 
work as cutting cotter holes in locomotive connecting rods, both ends at 
the same time, cotter holes in connecting-rod straps, in pistons, piston- 
rods, and crossheads ; for cutting key-grooves in shafts ; for cutting oil- 
cups and joints of motion-work out of the solid, and oil-ways in bearing 
brasses ; and for various other similar purposes in connection with locomo- 
tive engine building and engineering tool making generally. 
The great advantage of these machines is perhaps best seen in the 
difficult and tedious operation of cutting slots or cotter holes, an& from 
the samples exhibited it will be observed that the work produced is far 
superior in accuracy and finish to that done by the usual process of dlilling, 
slotting, and filing; and this advantage is obtained in addition to the 
economy in cost and time of production. 
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Another feature worthy of notice is the little attention the machine 
requires after starting; a man and a boy can with ease look after two 
double machines. 
It is important to observe further, that in contrast with most other 
workshop tools, no time is lost during the execution of a piece of work by 
tbis machine, but the work progresses without intermission from the 
commencement to the completion. 
Mr. FORSYTH exhibited several specimens of cotter holes of different 
sizes made by the machine, together with the tools by which they were cut ; 
and also a specimen of a cotter hole cut by hand in the usual manner, the 
hole being 6 inches long, inch wide, and 59 inches deep, which he stated 
had been produced in 32 hours at a cost of 81 2s. 2d., three files being 
entirely used up in the work, whilst by the machine the same sized hole 
was cut in less than 14 hours by a single drill at a cost of only 2s. Od. 
The CHAIRMAN thought the machine was an admirable tool for the 
work intended, and the great saving effected by it,  combined with the 
superior quality of the work produced, would render it a valuable addition 
to the workshop, as all must be aware of the difficulty and expense of cut- 
ting slots by the ordinary process, which required niucli subsequent fitting. 
Mr. FOESYTH said it must be observed that the plan of slot drilling by 
machinery was not novel, having been in use now for about eight years 
at Messrs. Sharp’s works ; they had had one of Haley’s machines a t  work 
about two years, and another by Nasmyth abont a year. The oiiginality 
of the present machine lay in the use of a reciprocating drilling head- 
stock moving on a slide or bed, the work to be operated upon being 
stationary but having facilities for adjustment as in an ordinary shaping 
machine. This idea was first suggested by Mr. Furnival, a foreman 
at Messrs. Sharp’s, and the detail was subsequently worked out by 
Mr. Batho, one of their assistants, by whom mainly tile machine had been 
brought into its present form. In the first machine made, a simple crank 
motion was employed to give the headstocks their traverse, but this could 
be driven only at such a speed as that the maximum velocity of the head- 
stocks at half stroke should be below that a t  which heating of the tool 
would commence, making the average velocity throughout the stroke con- 
siderably less than at present. In  the machines siibsequently made, 
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the combination of eccentric and elliptical toothed wheels was intro- 
duced, by which a nearly uniform velocity of traverse was obtained, and 
the headstocks were driven at the maximum velocity throughout the stroke, 
giving nearly twice the average speed previously attained. The castings 
used in the machine were all of the hollow or box description, combin- 
ing lightness with strength; and the upper part of the headstocks was 
cored out to form a large oil vessel, as shown in the drawing, by which a 
constant feed was supplied to the drills. In the ordinary mode of fixing 
the drills in the drill spiudles, the drill was made parallel in the shank, 
fitting into a parallel socket in the spindle, and tightened by a set 
screw; this had the effect of throwing the drill slightly out of centre, 
and gave it an irregular motion, which produced an enlargement of the 
hole at the extremities. To obviate this defect, the shank of the drill 
used in these machines was made slightly conical, fitting into a conical 
socket in the drill spindle, and drawn up tight by an end screw. 
The CHAIRMAN enquired how long the drills were found to last, and 
what was the largest size of tool that could be used in the machine. 
Mr. BATBO replied that the drills were found to be very durbble ; one 
2 inch drill had lasted a week, and then only wanted sharpening again, and 
one rose bit or finishing tool lasted six weeks without sharpening, though 
constantly at work every day ; an ordinary large cotter hole, say 6 inches 
long and deep and 1 inch wide, would use up three iiles, costing 5s. Od. 
at least, but these drius being made with a small cutting face could be 
quickly rubbed up on an oil stone, and consequently were very durable. 
The present machine was constructed for a traverse of 12 inches, and the 
largest single drills would cut a hole 2 inches wide and 5 inches deep : for 
holes wider than 2 inches it was preferable to use an expanding bit or 
chuck, formed of a boss having diagonal grooves in its face, in which two 
cutters could be fixed at the required distance apart ; by this means a hole 
had been cut as wide as 4+ inches. 
Mr. SIEMENS observed that such an arrangement of an expanding bit 
would afford a good means of adjusting the cutters when worn. 
The CHAIRMAN expressed much pleasure and interest in the machine, 
which he thought supplied an important desideratum in the list of engineer’s 
tools. He proposed a vote of thanks to Mr. Forsyth, and requested that 
he would leave in the Institution for reference some of the specimens of 
work and tools that had been exhibited. 
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The following Paper, by Mr. C. William Siemens, of London, was 
then read :- 
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